Formin-2 is required for spindle migration and for the late steps of cytokinesis in mouse oocytes.
Female meiotic divisions in higher organisms are asymmetric and lead to the formation of a large oocyte and small polar bodies. These asymmetric divisions are due to eccentric spindle positioning which, in the mouse, requires actin filaments. Recently Formin-2, a straight actin filaments nucleator, has been proposed to control spindle positioning, chromosome segregation as well as first polar body extrusion in mouse oocytes. We reexamine here the possible role of Formin-2 during mouse meiotic maturation by live videomicroscopy. We show that Formin-2 controls first meiotic spindle migration to the cortex but not chromosome congression or segregation. We also show that the lack of first polar body extrusion in fmn2(-/-) oocytes is not due to a lack of cortical differentiation or central spindle formation but to a defect in the late steps of cytokinesis. Indeed, Survivin, a component of the passenger protein complex, is correctly localized on the central spindle at anaphase in fmn2(-/-) oocytes. We show here that attempts of cytokinesis in these oocytes abort due to phospho-myosin II mislocalization.